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57 ABSTRACT

A method of displaying a moving image and an image play-
back apparatus to display the same. According to the method,
the image playback apparatus reduces each first [ frame of one
or more moving images stored in a recording medium and
displays thumbnail images. The image playback apparatus
also displays a thumbnail moving image generated based on
thumbnail images which correspond to I frames extracted at
regular intervals from a selected moving image. Ifa playback
command is input while the thumbnail moving image is being
displayed, the image playback apparatus can display the
selected moving image from a scene corresponding to a
thumbnail image obtained from a point at which the playback
command is input.

10 Claims, 3 Drawing Sheets
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METHOD OF DISPLAYING MOVING IMAGE
AND IMAGE PLAYBACK APPARATUS TO
DISPLAY THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under 35 U.S.C. §119 (a)
of Korean Patent Application No. 10-2007-0041315, filed on
Apr. 27, 2007, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference in its
entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present general inventive concept relates to a method
of displaying a moving image and an image playback appa-
ratus to display the same. More particularly, the present gen-
eral inventive concept relates to a method of displaying a
moving image and an image playback apparatus to display the
same, in which a user can quickly recognize the content of a
moving image recorded in a recording medium.

2. Description of the Related Art

Generally, moving image data is recorded in recording
media such as compact discs (CDs) and digital video discs
(DVDs). Coding compression algorithms, introduced by the
Moving Picture Experts Group (MPEG), are typically applied
to the recording media to compress and encode the moving
image data in order to form small bits of data that can easily
be transmitted and then decompressed.

An image playback apparatus reads the encoded moving
image data from the recording medium, decodes the encoded
moving image data into original data, and plays back a mov-
ing image recorded in the recording medium.

FIG. 1 is a view illustrating the arrangement of frames
stored in a moving image recording medium. In FIG. 1, mov-
ing images stored in the recording medium comprise I, B and
P frames. Fach frame is arranged in the order of
[-+B—-B—P—»B—-B—=P—=B—B.

An1 frame is a frame that is coded using only independent
still images without the prediction of previous and subsequent
frames, a B frame is formed by calculating a difference
between previous and subsequent frames, and a P frame is
formed by detecting motion of a previous image and a current
image and predicting motion compensation.

A moving image has a set of successive still images, so if
each still image is compressed and if each of the compressed
images are transmitted, the size of the moving image may be
much larger. Accordingly, the moving image may be com-
pressed in the order of I, B and P frames as described above
and the compressed image may be transmitted, as illustrated
in FIG. 1.

When a conventional image playback apparatus enters a
playback mode or a search mode is selected, a thumbnail
image is displayed by reducing the size of the first I frame for
a single moving image. Specifically, the conventional image
playback apparatus extracts the first [ frame from the moving
image stored in the recording medium, generates a thumbnail
image from the first I frame, and displays the thumbnail
image.

However, it is difficult to check the whole content of a
moving image using only a single thumbnail image. For
instance, in order to find a desired moving image, a user may
need to play back all the moving images stored in the record-
ing medium from the beginning, which is inconvenient to the
user.
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Additionally, when the desired moving image is selected,
there is a need to play back the selected moving image from
the beginning in order to find a desired scene in the selected
moving image.

SUMMARY OF THE INVENTION

The present general inventive concept provides a method
of displaying a moving image and an image playback appa-
ratus to display the same, in which a thumbnail moving image
generated from respective thumbnail images of a selected
moving image, can be displayed in order for a user to easily
check the outline of the whole moving image.

The present general inventive concept also provides a
method of displaying a moving image and an image playback
apparatus to display the same, in which a moving image can
be played back from a scene corresponding to a thumbnail
image from a point in which a playback command is input if
the playback command is input while a thumbnail moving
image is being displayed.

Additional aspects and utilities of the present general
inventive concept will be set forth in part in the description
which follows and, in part, will be obvious from the descrip-
tion, or may be learned by practice of the general inventive
concept.

The foregoing and/or other aspects and utilities of the
present general inventive concept may be achieved by pro-
viding a method of displaying a moving image, the method
including extracting predetermined frames from a plurality of
stored moving images at regular intervals, generating thumb-
nail images that correspond to the extracted frames, and dis-
playing the generated thumbnail images. If one thumbnail
image is selected from among the displayed thumbnail
images, the thumbnail images is displayed as a moving image
thumbnail image corresponding to the predetermined frames
contained in a moving image corresponding to the selected
thumbnail image.

The method may further include playing back a moving
image from a scene corresponding to a thumbnail image
obtained from a point at which a playback command is input,
if the playback command is input while the thumbnail images
are being displayed as a moving image.

The predetermined frames may be I frames. The regular
intervals may be preset when the image playback apparatus is
manufactured, or set through a user interface, so that the
content of the moving image can continue to be played back.

The method of displaying the thumbnail images may fur-
ther include displaying thumbnail images corresponding to
each first I frame extracted from the plurality of moving
images.

The method of displaying the thumbnail images may also
include continuously outputting and displaying thumbnail
images corresponding to I frames extracted at regular inter-
vals from the moving image corresponding to the selected
thumbnail image.

The foregoing and/or other aspects and utilities of the
present general inventive concept may be achieved by pro-
viding an image playback apparatus including a frame extrac-
tor to extract predetermined frames from a plurality of stored
moving images at regular intervals, and a thumbnail image
generator to generate thumbnail images corresponding to the
extracted frames, and to display the thumbnail images as a
moving image thumbnail image corresponding to predeter-
mined frames contained in the stored moving image corre-
sponding to a selected thumbnail image, if one image is
selected from among the displayed thumbnail images.
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The image playback apparatus may further include a play-
back unit to play back a moving image from a scene corre-
sponding to a thumbnail image obtained from a point at which
a playback command is input, if the playback command is
input while the thumbnail images are being displayed as a
moving image thumbnail image.

The predetermined frames may be I frames. The regular
intervals may either be preset when the image playback appa-
ratus is manufactured, or set through a user interface, so that
content of the moving image can continue to be played back.

The thumbnail image generator may display thumbnail
images corresponding to each first I frame of the plurality of
moving images.

The thumbnail image generator may continuously output
and display thumbnail images corresponding to I frames
which are extracted at regular intervals from the moving
image corresponding to the selected thumbnail image.

The foregoing and/or other aspects and utilities of the
present general inventive concept may also be achieved by
providing a method of generating a moving image thumbnail
image having thumbnail images corresponding to predefined
frames extracted from a plurality of images.

The method may also include displaying the moving image
thumbnail image to display the thumbnail images.

The method may further include selecting one of the
thumbnail images and displaying one of the moving images
corresponding to the selected one.

The predefined frames of the plurality of frames of the
plurality of moving images may have an interval therebe-
tween.

The interval may be determined according to a user com-
mand.

The method of selecting one of the thumbnail images may
further include displaying a scene starting with the frame
corresponding to the selected thumbnail image.

The predefined frames may be I frames.

The method may further include determining if a search
command is input into the image playback apparatus and
displaying the thumbnail image corresponding to a first
extracted I frame of the stored thumbnail images.

The foregoing and/or other aspects and utilities of the
present general inventive concept may also be achieved by
providing a moving image playback apparatus including an
image processor to generate a moving image thumbnail
image having thumbnail images corresponding to predefined
frames extracted from a plurality of moving images.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and utilities of the present gen-
eral inventive concept will become apparent and more readily
appreciated from the following description of the embodi-
ments, taken in conjunction with the accompanying drawings
of where:

FIG. 1 is a view illustrating the arrangement of frames
stored in a moving image recording medium;

FIG. 2 is a block diagram illustrating an image playback
apparatus according to an embodiment of the present general
inventive concept; and

FIG. 3 is a flowchart illustrating a method of displaying a
moving image in an image playback apparatus according to
an embodiment of the present general inventive concept.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the embodiments
of the present general inventive concept, examples of which
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are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The
embodiments are described below in order to explain the
present general inventive concept by referring to the figures.

FIG. 2 is a block diagram illustrating an image playback
apparatus according to an embodiment of the present general
inventive concept.

The image playback apparatus can reduce first I frames of
one or more moving images stored in a recording medium,
and can display the reduced images as thumbnail images.
Additionally, the image playback apparatus can display a
thumbnail moving image which is generated from the thumb-
nail images corresponding to I frames extracted from a
selected stored moving image at regular intervals. In the
thumbnail moving image, the thumbnail images can be simul-
taneously or serially displayed. It is also possible that the
thumbnail images can be individually displayed according to
corresponding input commands. Here, each moving image
may include a plurality of I frames, B frames, and P frames
and the recording medium may store a plurality of moving
images in a predetermined title.

If a playback command is input while the thumbnail mov-
ing image is being displayed, the image playback apparatus
can display a scene from the selected moving image corre-
sponding to athumbnail image obtained from a point at which
the playback command is inputted.

Referring to FIG. 2, the image playback apparatus includes
a moving image recording medium 110, an image processor
120, a storage unit 130, a display 140, a key input unit 150,
and a controller 160.

The image processor 120 can process signals so that the
moving image stored in the moving image recording medium
110 can be displayed. The image processor 120 includes an [
frame extractor 122, a thumbnail image generator 124 and a
playback unit 126.

Specifically, the [ frame extractor 122 can extract [ frames
at regular intervals from the moving image stored in the
moving image recording medium 110. The thumbnail image
generator 124 can generate thumbnail images corresponding
to the extracted I frames and store the generated thumbnail
images in the storage unit 130.

If a command to enter a playback mode or a command to
select a search mode is input into the image playback appa-
ratus, the thumbnail image generator 124 displays a thumb-
nail image corresponding to the first extracted I frame of the
moving image stored in the moving image recording medium
110 on the display 140. If a plurality of moving images are
recorded in the moving image recording medium 110, a plu-
rality of thumbnail images corresponding to the respective
first I frames of each of the plurality of moving images can be
displayed. Hereinafter, description will be given for the case
in which the plurality of moving images are stored in the
moving image recording medium 110.

If a command to select one of the plurality of displayed
thumbnail images is input, the thumbnail image generator
124 may continuously display on the display 140 the dis-
played thumbnail images for I frames of the moving images
corresponding to the selected thumbnail image. In other
words, selection of one of the plurality of displayed thumb-
nail images represents that a single moving image has been
selected. The thumbnail image generator 124 can sequen-
tially output the thumbnail images for the extracted I frames
of the selected moving image from the storage unit 130, and
can display the thumbnail images as a thumbnail moving
image.

The playback unit 126 can play back the moving image
stored in the moving image recording medium 110, that is, the
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playback unit 126 can process signals so that the moving
image can be displayed on the display 140.

The key input unit 150 includes a key to input the command
to enter the playback mode, a key to select the search mode, a
key to select one of the plurality of displayed thumbnail
images, akey to input a playback command, as well as various
other keys. The image playback apparatus can enter the play-
back mode automatically at the same time that the moving
image recording medium 110 is mounted, without using the
key to input the command to enter the playback mode.

The controller 160 can control the image processor 120 so
that the image playback apparatus can enter the playback
mode when the moving image recording medium 110 is
mounted. If a command to enter the playback mode or a
command to select the search mode is input through the key
input unit 150, the controller 160 can either control the image
processor 120 to enter the playback mode or control the image
processor to launch the search mode.

The controller 160 can control the I frame extractor 122
and the thumbnail image generator 124 to extract the I frames
from the moving images stored in the moving image record-
ing medium 110 at regular intervals for a duration of time (i.e.
number of occurrences with a given timeframe) to generate
thumbnail images corresponding to the extracted I frames,
store the generated thumbnail images in the storage unit 130,
and display on the display 140 the thumbnail images for the
first I frames from among the stored thumbnail images.

If the command to select one of the plurality of displayed
thumbnail images is input through the key input unit 150, the
controller 160 can control the thumbnail image generator 124
to display the thumbnail images for the respective I frames of
the moving images corresponding to the selected thumbnail
image, as a thumbnail moving image.

Additionally, if the playback command is inputted through
the key input unit 150 while displaying the thumbnail moving
image, the controller 160 can control the playback unit 126 to
display a moving image stored in the moving image recording
medium, selected from a scene corresponding to a thumbnail
image obtained from a point at which the playback command
is input.

FIG. 3 is a flowchart illustrating a method of displaying a
moving image in an image playback apparatus according to
an embodiment of the present general inventive concept.

In FIG. 3, the controller 160 can determine whether a
moving image is stored in the mounted moving image record-
ing medium 110 in operation S310.

If the controller 160 determines that a moving image is
stored, the controller 160 can control the I frame extractor 122
to extract the I frames at regular intervals from the stored
moving image in operation S315. The I frame extractor 122
can extract [ frames from the stored moving image at preset
regular intervals, rather than all [ frames of the moving image.
The interval to extract I frames can be preset when the image
playback apparatus is manufactured, so that content of the
moving image can continue to be played back. Alternatively,
a user can set the interval to extract I frames to be two, four or
any desired multiple thereof.

The controller 160 can control the thumbnail image gen-
erator 124 to generate thumbnail images corresponding to the
extracted [ frames and control the thumbnail image generator
to store the generated thumbnail images in the storage unit
130. For example, if a captured moving image has a duration
of approximately 10 minutes and I frames of the moving
image are extracted every 5 seconds, the thumbnail image
generator 124 can generate one hundred and twenty thumb-
nail images, which correspond to the extracted number of |
frames (one hundred and twenty frames is obtained by divid-
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ing 60 seconds by 5 seconds and multiplying that quotient by
10 minutes, which represented numerically is (60/5)*10)),
and can store the generated thumbnail images in the storage
unit 130.

The controller 160 can also determine whether the search
command is inputted in operation S330. If it is determined
that the search command is inputted, the controller 160 can
control the thumbnail image generator 124 to display on the
display 140 a thumbnail image corresponding to the first I
frame from among the stored thumbnail images in operation
S340.

As described above, if it is determined that the moving
image is stored in the moving image recording medium 110,
the I frames can be extracted from the pre-stored moving
image, and thumbnail images can be generated and stored. In
the above scenario, the thumbnail images can be displayed
only when the search command is input, but the present
general inventive concept is not limited thereto.

In operation S310, if the controller 160 determines that the
moving image recording medium 110 is mounted, or that the
search command has been inputted, it is possible to extract the
I frames from the stored moving image, and to generate, store
and directly display the thumbnail images.

The controller 160 can determine whether a command to
select a predetermined thumbnail image from among the
displayed thumbnail images is input in operation S350.

If it is determined that the command to select a predeter-
mined thumbnail image ha been input, the controller 160 can
control the thumbnail image generator 124 to display the |
frames contained in the moving image corresponding to the
selected thumbnail image, as a thumbnail moving image in
operation S360. For example, the thumbnail image generator
124 can generate one hundred and twenty thumbnail images
by extracting | frames of a captured moving image with a
duration of approximately 10 minutes every 5 seconds, and
can continuously output the thumbnail images every 0.25
seconds, so that a thumbnail moving image lasting 30 seconds
can be displayed (thirty seconds being obtained by multiply-
ing the 120 images by 0.25 seconds which represented
numerically is 120%0.25).

As described above, the moving image with a duration of
approximately 10 minutes can be displayed as a thumbnail
moving image for 30 seconds, so a user can recognize the
outline of the moving image. Additionally, if the I frames are
extracted every 10 seconds, a thumbnail moving image last-
ing 15 seconds can be displayed, and accordingly the size of
the moving image can be greatly reduced. Therefore, the
moving image can have a smaller capacity, so less load can be
imposed on a system.

The controller 160 can determine whether the playback
command is input while the thumbnail moving image is being
displayed in operation S370. If it is determined that the play-
back command has not been input, the controller 160 can
determine whether a last thumbnail image is found in opera-
tion S375.

Ifitis determined that a last thumbnail image is found, that
is, if it is determined that the display of the thumbnail moving
image is completed, the controller 160 can permit the thumb-
nail image generator 124 to display on the display 140 the
thumbnail image corresponding to the first I frame at opera-
tion S340.

On the other hand, if it is determined that a last thumbnail
image is not found, that is, if it is determined that the display
of'the thumbnail moving image is not completed, the control-
ler 160 can permit the thumbnail image generator 124 to
continue displaying the thumbnail moving image at operation
S360.
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If it is determined that the playback command is input in
operation S370, the controller 160 can control the playback
unit 126 to play back the moving image from the thumbnail
image obtained from a point at which the playback command
is input in operation S380.

Although not illustrated in the drawings, if a cancel com-
mand is input while the thumbnail moving image is being
displayed, the controller 160 can again proceed from opera-
tion S340. Additionally, if a predetermined thumbnail image
is selected from among the displayed thumbnail images and
the playback command is input immediately, the controller
160 can allow a moving image for the selected predetermined
thumbnail image to be played back, instead of displaying the
thumbnail moving image.

Various embodiments of the present general inventive con-
cept can be embodied as computer readable codes on a com-
puter-readable medium. The computer-readable medium
includes a computer-readable recording medium and a com-
puter-readable transmission medium. The computer readable
recording medium may include any data storage device suit-
able to store data that can be thereafter read by a computer
system. Examples of the computer readable recording
medium include, but are not limited to, a read-only memory
(ROM), a random-access memory (RAM), CD-ROMs, mag-
netic tapes, floppy disks, optical data storage devices, and
carrier waves (such as data transmission through the Inter-
net). The computer readable transmission medium can be
distributed over network coupled computer systems, through
wireless or wired communications over the internet, so that
the computer readable code is stored and executed in a dis-
tributed fashion. Various embodiments of the present general
inventive concept may also be embodied in hardware or in a
combination of hardware and software.

Although the plurality of moving images are stored in the
recording medium as described above, it is possible to apply
the present general inventive concept to a situation in which a
single moving image is stored, through the same process
described above. However, if a thumbnail image correspond-
ing to the first I frame of the moving image is displayed and
then selected, the thumbnail images contained in the moving
image can be displayed as a thumbnail moving image.

As described above, the present general inventive concept
enables a user to recognize the outline of the stored moving
image within a short period of time, and it is possible to play
back the moving image from a desired scene, thereby increas-
ing user convenience. In addition, it is possible to reduce a
plurality of I frames for viewing an undesired moving image.

Although a few embodiments of the present general inven-
tive concept have been shown and described, it will be appre-
ciated by those skilled in the art that changes may be made in
these embodiments without departing from the principles and
spirit of the general inventive concept, the scope of which is
defined in the appended claims and their equivalents.

What is claimed is:
1. A method of displaying a moving image, the method
comprising:

extracting [ frames according to a predetermined interval
from a stored moving image which includes a plurality
of I frames, B frames, and P frames;

generating thumbnail images corresponding to the
extracted I frames;

displaying one thumbnail image among the thumbnail
images;

in response to the displayed thumbnail image being
selected, displaying thumbnail images, as a moving
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image, corresponding to the extracted I frames from the
moving image corresponding to the selected thumbnail
image; and

playing back the moving image from a scene correspond-
ing to a thumbnail image obtained from a point at which
a playback command is input, in response to the play-
back command being input while the thumbnail images
are being displayed as a moving image,

wherein the extracting the I frames according to the prede-
termined interval comprises extracting a first I frame in
the stored moving image, and extracting every N I
frames after the first I frame among the I frames in the
stored moving image, where N is greater than 1 and is
less than a total number of I frames in the stored moving
image.

2. The method of claim 1, wherein the stored moving image
includes a plurality of moving images, and the generating
thumbnail images corresponding to the extracted I frames is
executed for each of the plurality of moving images.

3. The method as claimed in claim 1, wherein:

the predetermined interval is preset when an image play-
back apparatus is manufactured, or set through a user
interface, so that content of the moving image continues
to be played back.

4. An image playback apparatus comprising:

a frame extractor to extract I frames according to a prede-
termined interval from a stored moving image which
includes a plurality of I frames, B frames, and P frames;

athumbnail image generator to generate thumbnail images
corresponding to the extracted I frames, and to display
one thumbnail image among the thumbnail images,

wherein, in response to the displayed thumbnail image
being selected, the thumbnail image generator displays
thumbnail images, as a moving image, corresponding to
the extracted I frames from the moving image corre-
sponding to the selected thumbnail image; and

aplayback unit to play back the moving image from a scene
corresponding to a thumbnail image obtained from a
point at which a playback command is input, in response
to the playback command being input while the thumb-
nail images are being displayed as a moving image,

wherein the frame extractor extracts the I frames according
to the predetermined interval by extracting a first [ frame
in the stored moving image, and extracting every N I
frames after the first I frame among the I frames in the
stored moving image, where N is greater than 1 and is
less than a total number of I frames in the stored moving
image.

5. The apparatus as claimed in claim 4, wherein

the predetermined interval is preset when the apparatus is
manufactured, or set through a user interface, so that
content of the moving image continues to be played
back.

6. A method of displaying a moving thumbnail image in a

moving image playback apparatus, the method comprising:
generating a thumbnail moving image having thumbnail
images corresponding to I frames extracted from a mov-
ing image which is stored in a moving image recording
medium, the moving image including a plurality of 1
frames, B frames, and P frames;

determining whether a playback command is input during
the displaying of the thumbnail moving image; and

playing back a moving image selected from a scene using
a thumbnail image obtained at a point from when the
playback command is input, the moving image corre-
sponding to the I frames extracted from the moving
image from the scene of the selected thumbnail image,
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the playing back including continuously outputting and
displaying thumbnail images of the moving image cor-
responding to the extracted I frames from the moving
image corresponding to the selected scene within the
thumbnail image at the point when the playback com-
mand is input,

wherein the I frames are extracted according to a predeter-

mined interval by extracting a first I frame in the stored
moving image, and extracting every N I frames after the
first [ frame among the I frames in the stored moving
image, where N is greater than 1 and is less than a total
number of | frames in the stored moving image.

7. The method of claim 6, wherein the predetermined inter-
val is determined according to a user command.

8. The method of claim 6, wherein selecting one of the
thumbnail images further comprises displaying a scene start-
ing with the frame corresponding to the selected thumbnail
image.

9. The method of claim 6 further comprising:

determining if a search command is input into the image

playback apparatus; and

displaying the thumbnail image corresponding to a first

extracted I frame of the stored thumbnail images.

10. A moving image playback apparatus comprising:

an image processor to generate a thumbnail moving image

having thumbnail images corresponding to I frames
extracted from a stored moving image which is stored in
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a moving image recording medium, the stored moving
image including a plurality of I frames, B frames, and P
frames;

a display communicatively coupled to the image processor
to display the generated thumbnail moving image; and

a playback unit to play back a moving image on the display
from a scene corresponding to a thumbnail image
obtained from a point at which a playback command is
input, in response to the playback command being input
while the thumbnail images are being displayed as the
thumbnail moving image, the moving image corre-
sponding to the I frames extracted from the moving
image from the scene where the playback command is
input, the playback unit to continuously output and dis-
play thumbnail images of the moving image correspond-
ing to the extracted I frames from the moving image
corresponding to the selected scene within the thumb-
nail image at the point when the playback command is
input,

wherein the [ frames are extracted according to a predeter-
mined interval by extracting a first I frame in the stored
moving image, and extracting every N I frames after the
first I frame among the 1 frames in the stored moving
image, where N is greater than 1 and is less than a total
number of | frames in the stored moving image.
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